Necropsy.--This was performed for the coroner by the casualty officer. He found severe crush injuries of both ankles, involving both soft tissues and bones. There was also widespread l-aceration of the soft tissues in the lumbar region. No other bony injuries were found. Nothing abnormal was found in the brain, heart, liver, kidneys, spleen, or alimnentary tract. There were some old pleural adhesions at the right base, and a small piece of the right lung was submitted to the laboratory for histological examination. There is unfortunately no record of the naked-eye appearance of the lungs. Death was attributed to primary shock.
Histology.-Paraffin sections of the lung stained with haematoxylin and eosin showed intense capillary congestion with widespread intra-alveolar haemorrhages, and altergroup.bmj.com on November 7, 2017 -Published by http://jcp.bmj.com/ Downloaded from BONE-MARROW EMBOLISM nating zones of oedema and emphysema. Apart from many dust-laden phagocytes there was no cellular reaction. The most striking feature, however, was the presence of fragments of haemopoietic tissue in branches of the pulmonary artery; some of these were sufficiently large to make their nature obvious and included several fat cells (Fig. 1) , but careful search revealed many smaller fragments, and individual marrow cells were scattered widely throughout the pulmonary arterioles and capillaries. Frozen sections stained with Sudan IV confirmed a gross degree of fat embolism.
Discussion
It is evident that bone-marrow embolism may occur in two distinct types of injury. In the first place convulsions may impart such a shock to the skeleton as to dislodge fragments of haemopoietic tissue. Secondly it may follow fracture of bone, as in the present case and most of those reported, the marrow fragments being forced into the veins by the increased pressure resulting from local haemorrhage and oedema. Most of the traumatic cases have been road, railway, or aeroplane accidents in which fractures were multiple, and in these circumstances the occurrence of bone-marrow embolism is not really surprising. In trauma of lesser degree, however, the very nature of the injury may be a predisposing factor. Schenken and Coleman, for example, whose patient died four days after the operative reduction of a fractured neck of femur, postulated that fragments of marrow may have been forced into the veins mechanically by the wooden bone screws which were used; and in the present case it is tempting to suppose that a similar mechanical action resulted from the squeezing of the ankles between the steel rollers.
It is noteworthy that bone-marrow embolism is by no means invariably accompanied by fat embolism, that is to say embolism by extracellular fat. Rappaport et al. found no evidence of fat embolism in nine out of 21 of their cases in which suitable material was available for study, nor did they observe any direct relationship betwe-n the severity of fat and bone-marrow embolism. These workers also present some interesting figures on the incidence of bone-marrow embolism; they found 13 instances (6%) in a survey of 203 consecutive cases with multiple fractures and none in a control series of 240 necropsies. Thus it seems likely that a greater awareness of this condition among pathologists will lead to its detection more frequently than hitherto. Their main thesis, however, concerns the mechanism of bone-marrow embolism in deaths following generalized convulsions. They consider that detachment of marrow fragments by concussion alone is unlikely, and suggest that in those cases of their series in which convulsions preceded death bone-marrow embolism was due to undetected vertebral fractures, a suggestion which Karlen had also made in his case. This is an intriguing hypothesis, for indeed a crush fracture of a vertebra might well predispose to bone-marrow embolism by its very nature. Anatomical proof is not easy to obtain, even if looked for, at necropsy. This problem can be solved only in a post-mortem room where radiographic facilities are available, and it is proposed to make it the basis of a future study. Summary A case of fat and bone-marrow embolism following crush injuries of the ankles is described.
The literature on bone-marrow embolism is reviewed. The pathogenesis of this condition is discussed. 
